The role of polyol pathway in glucose-induced apoptosis of cultured retinal pericytes.
The pathogenesis of pericyte loss, an initial deficit in the early stage of diabetic retinopathy, remains unclear. Recent studies have suggested that polyol pathway hyperactivity and apoptosis may be involved in pericyte loss. The mechanisms of the glucose-induced apoptosis in retinal pericytes were investigated to evaluate the pathogenesis of diabetic retinopathy. Under the 20 mM glucose condition, intracellular calcium concentrations and caspase-3 activities were significantly increased, and reduced glutathione (GSH) contents were significantly decreased compared with those under the 5.5 mM glucose condition. These abnormalities were all significantly prevented by an aldose reductase inhibitor, SNK-860. Glucose-induced apoptosis was partially but significantly prevented by SNK-860, an inhibitor of calcium-dependent cysteine protease, calpain, or GSH supplementation, and completely normalized by a caspase-3 inhibitor. These observations suggest that glucose-induced apoptosis in retinal pericytes, as one of the pathogenic factors of diabetic retinopathy, would be mediated through an aldose reductase-sensitive pathway including calcium-calpain cascade and increased oxidative stress, and that caspase-3 would be located furthest downstream of these apoptotic signals.